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reducing end-groups of the oligo-dextrans with l-phenyl-3-methyl-5- 

pyrazolone (PMP) restricted cleavage in the MALDI mass spectrometer to the 

non-reducing end and also enabled the saccharides to be separated by 

high-performance liquid chromatog. (HPLC) so that a single chain length 

could be examined as a standard Maltoheptaose was also used as a standard In the 

second part of the study, prompt ISD— MALDI mass spectrometry was used to 

compare the fragmentation of three oligo-glucans , viz. dextran, 

maltodextrin and y- cyclodextrin , that have different 

linkages and differer S' : I ty structure. The results showed that the 
degree of fragmentation correlated with the degree of freedom in the 

saccharide chains in solution as determined by NMR. Dextran, with the most random 
conformation, was fragmented most whereas there was little evidence of any 
fragments, not even glyoosidio bond breakage, from cyclodextrin , 
even when the laser power was increased considerably. In ■■ • on 

pattern of maltodextrin was intermediate. The patterns of fragmentation 
produced by MALDI mass spectrometry, particularly where stds . are 
available to calibrate the spectrum and the energy of one laser is 
controlled, can be used to predict the type of linkage present. 
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mal :lodextrin and m is a number from 1 to 20. 

Preferably, Rl of the per ( 3 , 6- anhydro ) cyclodextrin 

derivative is -OCONHR2 with R2 being an Zz or hexyl group and n being 6. The 

per ( 3 , 6- anhydro ) cyclodextrin derivs . are prepared by 

reacting per (3, f ■ . ; . ; ■ . clodextrins having the 

general formulas (III) and (IV) with an isocyanate OCN-R2 or a 

diisocyanate OCN ( CR5R6 ) mNCO . Polymers are obtained by reacting at least 

n • ■ , -' ■ ■ . ; ■ , ' . ; ■■ x • : . : . - :. V \ : z'zi 

general formulas III and IV with n and m being 6 and R5 and R6 being H. 
For the removal of anions from water the per (3, 6- anhydro ) 

. .' ■ / ■ ■ ;• : : ve or polymer is dissolved in an organic solvent 

i wi h I w ■. : 
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Journal 

AB The overall toxicity of several per (3, 6-anhydro ) -a-cyclodextr ins 

was studied both in vivo, in mice (mortality) , and in vitro, in cells 
(VERO and CHO strains) and erythrocytes (hemolytic activity). It was 
found that mortality increased with the chain length, thus ranging from 0% 
(35 mM, saturated solution of per ( 3 , 6-anhydro ) -a-cyclodextr in, A36) to a 
LD50 of 45-48 mM (per ( 2-O-methyl ) , M36)), and to 30% death at 10 mM (saturated 
per(2-0-Et, E36). A similar dependence of hemolytic activity on the chain 
length was also found, with the lowest HD50 observed for E36 and a negligible 
hemolysis observed for A36 and M36. Furthermore, cell toxicities observed on 
VERO and CHO cell cultures provided quite similar results. Finally, E36 
was the only derivative able to interfere with the cell adhesiveness in 
Plasmodium infected cells. It was suggested that the tensioactive 
properties of E36 are related both with this activity and with the overall 
toxicity of these derivs. Other chemical modifications were proposed to 
enhance the security range between toxicity and anti-adhesive activity. 
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Reactions of 2 , 3-Anhydrocyc ' 
Yuan, De-Qi; Tahara, Tsutor 
Yuji; Yang, Cheng; Yagi, Y; 

: Fuji) 



Department of Molecular Medici 
School of Biomedica 
Nagasaki, 852-8521, 

Journal of Organic Chemistry (2003 
CODEN: JOCEAH; ISSN: 0022-3263 
American Chemical Society 
Journal 
English 

CASREACT 140:42393 
.ctions of 2, 3- anhydro -p- 
lely nucleophilic ring-opening, redud 
I reduction to 3-deoxypyranose, have ] 
electively f unctionalize the seconda: 



Nagasaki University, 
68(24), 9456-94 
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■.. ' :.; :: -_eatment with various nucleophiles , both 

2,3- - 2,3-allte xy-p- cyclodextrins are found 

to undergo nucleophilic ring-opening reaction generating 3- and 2-modified 

, - sition is more easily 

access t e thar: the .. position. By using these ring-opening reactions, 

imidazolyl, iodo, azido, and benzylmercapto groups are selectively 

introduced to the secondary race of p- cyclodextrin in place 

of the 2- or 3-hydroxyl groups . The f unctionalized cyclodextrins 

have either modified glucosidic subunits or modified altrosidic subunits 

that make the hydrophobic cavity slightly distorted from that of native 

p- cyclodextrin. Thiourea also reacts with the 

. ' ;. / ■ ■ < x ; . -j. In this case, thiirane and olefin species 
are generated Instead ol any ring-opening products. By ameliorating the 
reaction condition, iy ill dextrin olefin, diene, and triene 

h' IV:: . : i . i ■ • ' ; ' ;' ■ : :.■:-'. ti. : . ' : . : f 

per [6-(tert-butyldimethyl) silyl]-p- cyclodextrin 
permannoepoxide with lithium alummur:. hydride produces the 
per ( 3-deoxy ) -p-cyclomannin . All these chemical modified 

t ne structurally well characterized and most of them 

are expected to serve as versatile scaffolds for diverse purposes such as 
the construction of catalysts and development of synthetic receptors and 
mol. containers. 
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Journal 
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CASREACT 140:42364 
A novel disaccharide, glucosyl 1 , 5- anhydro -D-f ruct 
anhy dr o -3 -O-g-glucopyranosyl-D-f ructose, GAF) was 
enzymically prepared from 1 , 5- anhydro -D-f ructose i 
cycioinal r ol.ef. t n ■ p- eye 1 -i^y. 1 i in ■ ■ Cyc 1 :dext rm 

glucanotransf erase transferred various sizes of maltooligosaccharide tc 
1,5-AF. Glucoamylase digested the maltooligosyl chain of the products 
a glucosyl residue giving a final product, GAF. An NMR anal, of GAF 
elucidated that the glucose residue was linked to C-3 of the 1,5-AF 
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GAF with 1 
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Per (3-deoxy) -a-cyclomannin . An n-butano 
hexahydrate inclusion complex 
Lindner, Hans J.; Lichtenthale: 
Kahee; Yang, Cheng; Yuan, De-Q: 
Institut fur Organische Chemie, 



Frieder W. ; Fi 
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of Technology, Darmstadt, D-64287, 
Acta Crystallographica, Section E: 
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International Union of Crystallography 
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English 

' hydride opening of the ej 
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, i at 1 the inclusion complex was 

obtained by adding- a small amount of n-BuOH to an aqueous solution thereof. The 

complex is monoclinic, space group P21, a 7.3995(5), b 24.4481(18), c 

14.2649(8) A, p 99.116(5)°, Z = 2, dc = 1.380, R = 0.039, 

Rw = 0.076 at T = 211(2) K for 3750 reflections. The host mol . has a 

cavity similar in diameter but smaller in torus height than that of a- 

; ' ; • / - - i n , due to the axial C-2-OH groups pointing away from 
the ring , . . : <. . :_ .r _ x. C6 symmetry and pack into stacks 

with channels occupied by disordered n-BuOH mols . Water of crystallization fills 
the space between the stacks. 
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Journal 
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CASREACT 136:247766 
oxide ring opening of 2 1 , 3 1- ( 2 IS) -anhydro 
(1) through intramol . attack of hydroxyl 
ring glucose rings occurs in diequatorial fas 
dro -ot- cyclodextrin (3) with a 

-glucopyranose tricyclic ring systc 



.al opening and the gluco/alt: 
:tected. Mol. dynamic simulatioi 
informations of 1-3 and the sten 
le to the contracted 2,3-OH side 
micity compared to the parent a- cy_< 
:ystallog. study 
.splays little v; 



i used t 



mly 



three 

3 (monoclinic, 
A, p=104.82(l) 
yield R (F ) =0 .1017) . 
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MARPAT 135:290396 

; per ( 3 , 6- anhydro ) cyclodext: 
- ~i and their use for sep, 
The derivs. bear axi, 
substituted group R.1 on positions 2 where one Rl 
-OCH2COOH group and the other Rl's, identical or 
one of the formulas: OH, OR2 , SH, SR2, ICORz , 
CONHR2, CONR2R3, CN, COOR2, COOH and R2, 



.rating polluting- ions, for example, 
.lly or equatorially 
at least represents the 
different, correspond to 
NHR2, NR2R3, CONH2, 
R2 and R3, identical or 
isatd. hydrocarbon, aliphatic or aromatic 
:al heteroatoms selected among 0, S 
and N; and n is equal to 6, 7 or 8 . Thus, heating 1 g 
hexakis ( 3 , 6-anhydro ) cyclomaltohexaose for 2 h at 120°, adding 10 mL 

DMSO and 10 mL a 2N NaH DMSO solution, mixing under Ar for 3 h at room temperature, 
combining the resulting blue-gray solution with 1.6 g Na monochloroacetate , 
mixing at room temperature for 24 h and working up gave a hexakis ( 3 , 6-anhydro-2- 
O-carboxymethyl ) cyclomaltohexaose which formed easily complexes with aqueous 
solution containing Lu3+, La3+, Dy3+, Eu3+ and Co2+ ions. 
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Flexible r 
Immel, S. 

Institute of Organic Chemistry, Darmstadt University 
of Technology, Darmstadt, D-64287, Germany 
SOURCE: Cyclodextrin: From Basic Research to Market, 

International Cyclodextrin Symposium, 10th, Ann Arbor, 
MI, United States, May 21-24, 2000 (2000), 274-281. 
Wacker Biochem Corp.: Adrian, Mich. 
CODEN: 69BFYD 

DOCUMENT TYPE: Conference; (computer optical disk) 

LANGUAGE: Eng Lsh 

AB A symposium. Despite lack of torus stabilization through inter-residue 
hydrogen bonds, per-2, 3- anhydro a-cyclomannin adopts 

almost C6 sym. conformations in the solid-state structures of its ethanol 
and 1-propanol inclusion complexes. Thoroughly flexible 
cyclo-oligosaccharides are obtained from incorporation of 
a-D-altropyranose residues into the macro-ring: mono-altro p- 
■y • I o.loxl r i r displays an "induced-fit" type rompiexation of 
adamantane 1-carboxylate , and a-cycloaltrin (a-CA) is 

characterized by an alternating sequence 4C1 / 1C4 altrose geometries . 
Anal, of the conformational properties of a-CA reveals a mechanism 
of global pseudo-rotational motions in the macrocycle. Similar effects 
are observed in highly substituted cyclodextrin derivs., as well as 
in cyclof ructins , and CD-derived large ring crown acetals . 
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29 
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SOURCE: Chemistry— A European Journal (2000), 6 (13), 2327-2333 

CODEN: CEUJED; ISSN : 0947-6539 
PUBLISHER: Wiley-VCH Verlag GmbH 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Readily available from a- cyclodextr in in 3 steps, 2,3- 
-u- -\ -1 l i-itiL i' -.ed of 6 a-(l -> 

4) -linked 2,3- mose residues, crystallizes 

well when precipitated from agueous EtOH . An x-ray structure reveals the macroc; 
to contain EtOH in its cavity, thus representing the 1st inclusion complex 
of a nonglucose cyclooligosaccharide . The wider rim of the torus-shaped 
macrocycle holds the 6 epoxide rings whose oxygens point away from the 
cavity, thereby sculpturing the unigue over-all shape of a 6-pointed star. 
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Fauvelle, F.; Gadelle, A.; Debouzy, J. C; Baudin, C; 

CRSSA, laboratoire de Biophysique, La Tronche, 38702, 
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DOCUMENT TYPE 
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: Chemistry (2000) , 
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: Publish* 



11(3), 



233 23 7 



iffinity of hexakis ( 2-O-methy 1-3 , 6-anhydro) -a-cyclodextr in 
(3,6-a-CDM) for Ba2+, Pb2+, Ca2+ and Sr2+ has been tested by If 
3,6-a-CDM forms strong complexes in water with Pb2+ and Ba2+. 
comparison with the parent hexakis (3, 6-anhydro) -a-cyclodextrin 



The 



bearing hydroxyl groups instead of methoxy groups reveals that the 0-CH3 
substitution significantly improves the anhydro - 
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e of increasing the perfi 
rious applications, it has 
modifications of the CD cc 
ustration is provided by mono-3,6- 

is-6-0-methyl-p3CD (2), andmono-3,6- 
2, 3-0-methyl-hexakis-6-0-methyl-pCD (3) . 
prepared and purified by HPLC . A structural anal, 
mols. has been already performed. I 
and (3) has been achieved by high 2 
pe r.t.r rrretry with electrospray infusion mode and have t 
ymmetry. These three compds . exhibit inclusi 
he parent CD as observed by NMR for a variet] 
ck of symmetry induces a very large chiral sc 
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racemic coinpds , Moreover they di 
solubilization cower even at higt 
three coinpds . has been also inves 
series of pure p-CD derivs . Fin; 
antibodies raised against p-CD, c 
tri-2, 3, 6-O-methyl-p-CD (TRIMEB) , 
asym. analog. 
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(3,6CD) to capture lead from a preformed glutat: 
investigated by NMR spectroscopy. Such a remov; 
nature and pH of the buffer used in the compet: 
that an almost complete removal of lead 
when lead nitrate is used. The capti 
nature of the lead species as well a: 
medium. These observations imply th; 
process should be optimal under acid: 
(stomach 



a potential agent for the 
itamination of lead 
Fauvelle, F . ; Girault, L. 
CRSSA, La Tronche, 38702, Fr . 
co Farmaceutico (1997), 136(9), 



poor efficiency oi 
particularly the c 
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(GSH)-lead complex was 
:trongly depends on the 
i expts. It was found 
be achieved at pH 5.5, especial 
e also strongly depends on the 
of the counter ion present in the 

decontamination of lead by this 
: conditions, i.e. in the acidic 
ly, lead decontamination at neutral pH was of 



(3,6CD) . 
; used as solvent. 
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Journal 
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Reduction of hepta (manno-2 , 3- anhydr o -6-O-t-buty ldimethylsilyl ) - 

|i ■y. ■ I odexl - ^ wrth lithium tr iethylborohydr ide gives 

hepta (manno-3-deoxy-6-0-t-butyldimethylsilyl ) -p- cyclodextrin 

This compound plus the hepta ( 2-O-methyl ) - and hepta ( 2-O-benzyl ) -derivs . 
all have the 4C1 conformation. Capillary GC columns manufactured with 
hepta (manno-2, 3- anhydr o ) -, hepta (manno-3-deoxy-2-0-methyl) - and 
hepta (manno-2- 3-benzj s • 7 (i 

■ / ■ . • <. ■ -- - , : • were evaluated for 

enantio-discrimination with 39 non-polar racemic analytes . The GC column 
coated with the benzyl derivative showed enantioselectivity comparable to, 
in some cases superior to, a com. per (methyl) -p- cyclodextrin 
column. The other columns showed little or no enantio-discrimination. A 
thermodn. study established a linear enthalpy-entropy compensation effect 
for two series of analytes on the com. permethyl-p- 

- -__n lurnn, but not for the column coated with the benzyl 
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5 of cyclomaltoheptaose derivs., la-c, which pos 



mesitylenesulf onyloxy groups on their C-6 atoms, were prepared Assignment 
of the regiosiomers was performed by their conversion into compds . containing 
five 3, 6-anhydroglucose units followed by 1H NMR analyses. The structures 
of the pentakis (3, 6- anhydro ) derivs. were also confirmed by 
their derivation from the known bis (TBDMS) derivs. 
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Application of a selective HSQC experiment 
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A selective one-dimensional HSQC experiment was used to obtain heteronuclc 
long-range coupling consts. for native and chemical modified 
■y 1 I odi-xl r i ns ( "'. , (■ r ■ ■ , [i _rj_ ' - ' 
) and a non-covalent compl- / a ■ 

p-mtrophenol . Selective excitation was performed on C-4 in the 
a-glucose units using DANTE hard pulse trains . The measured 
heteronuclear long-range coupling consts. have similar values for all 
natural cyclodextrins . The high value of these coupling consts. 
indicates that the low dihedral angle between H-l and C-4 found in the 
solid state is retained in solution Chemical -.edification or complex forr 
; the coupling' constant by increasing the dihedral angle 
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for fixing lead hexakis ( 3 , 6-anhydro-2-0-rnethy 1) cyclomaltohexaose (I) 
used. The complexation will eliminate the environmental lead pollution. 
Thus, I was prepared by the methylation of hexakis (3,6- 

anhydro) cyclomaltohexaose with Mel in the presence of NaH in DMF solution 
was then treated with Pb(N03)2 to give the complex which was characterized 
by spectral methods. I is useful for the decontamination of lead. 
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.ylation and mesylation of the p- 

(I; R = SPh, Rl = H, S02Me, or Bz; R = 

S /'If4e3, Rl = H or Bz) were performed using 1-O-benzoyloxy- or 
1-O-methanesulf onyloxy-lH-benzotriazole, resp. N-Tosyliroidazole is a good 
reagent for the synthesis of manno-epoxides , i.e. heptakis (2, 3- 
anhydr o -g-D-manno ) cycloheptaoses (II; R = SPh, OSiMe2CMe3, 
OH) derived from cyclodextrin derivs. I (R = SPh, OSiMe2CMe3; Rl 
= H) . Thus, treatment of heptakis (6-deoxy-6-phenylthio) cyclomaltoheptaose 
I (R = SPh, Rl = H) and heptakis ( 6-O-tert-butyldimethylsilyl ) cyclomaltohep 
taose I (R = OSiMe2CMe3, Rl = H) and NaH in DMF at room temperature gave 
heptakis ( 2, 3- anhydro -a-D-manno ) cycloheptaoses II (R= SPh, 
Rl = H) and II (R = OSiMe2CMe3, Rl = H) in 100 and 62% yield, resp. 
Alternatively, selective methanesulf onylation of I (R = SPh, Rl = H) with 
1-methanesulfonyloxy-lH-benzotriazole gave the 2-mesylate I (R = SPh, Rl = 
S02Me) in 6 7% yield which was treated with NaOMe in MeOH to give the 



epoxide II (R = SPh) 

Bz in ^f- yield^ 
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electro-generated acid (EGA), pre-electrolysis . The rleavage reaction was 
carried out by electrolysis of the permethylated glycoside in CH2C12 
containing an electrolyte and reducing agent, BH3-SMe2, at 10 V with 2 
h pre-electrolysis. The cleavage reactivity depends upon the acidity of 
EGA, which can be varied by selection of the appropriate electrolyte. The 
reactivity is dependent on the nature of both ratior: and anion of the 
electrolytes. In CH2C12, the order of cleavage reactivity of cations is 
Fe(II) > Zn(II) > Mn(II) > Ni(II) > Co(II) > Li ( I ) whereas, the order of 
cleavage reactivity for anions is C104- > CF3S03- > BF4-. 
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lary phases in capillary GLC . This i.eihod was applied to the 
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rresponding 1 , 5- anhydro galactitols which were formed by 
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e simultaneous determination of linkage position and absolute configuration 
.lactose residues in snail galactan. 
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cleavage of the glucosidic linkages by methanolysis and subsequent 
permethylation, the pos . charged substituents were transformed to the 
neutral O- (2-methoxy) -2-propenyl ethers. These compds. could directly be 
separated by capillary GLC or after mild hydrolysis as the more stable 
0- ( 2-oxo ) propyl derivs. To halve the number of degradation products, the I 
glucosides were reduced to the corresponding 1, 5- anhydro 

-glucitols. Results for 2 model compds. [degree of substitution (ds) 0.33 
and 0.46] and 3 cationic starches (ds 0.02-0.05) are given. 
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lithium azide, or ammonia or by direct monoalkylation 



The latter 
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of one of the C ( 2 ) -hydroxyl groups of heptakis ( 6-O-tert- 
bu1 y I d i met hy Ls: I y I ! eye 1 odext rins with primary alkyl bromides, 
with cyano-, ethynyl-, or ester-containing functional groups, 
route enables the synthesis of mono ( 2A-0- (a- ( 4- 
(aminomethyl) tolyl) ) hexakis (2B, 2C, 2D, 2E, 2F, 2G-0-methyl ) heptakis ( 6-O-tert- 
butyldimethylsilyl) -p- cyclodextrin and its 2-aminomethyl 
isomer. These are lipophilic precursors for cyclodextrin 

derivs . having one reactive functional group and an enlarged mol. cavity 
formed by partial methylation of the secondary hydroxyl face. The direct 
monoalkylation route of the secondary face leaves the structure of the 
cavity intact, while this is distorted in the route using nucleophilic 
epoxide opening. Two amino-f unctionalized cyclodextrins were 
used for coupling reactions with a monofunctionalized calix [ 4 ] arene . In 
this way water-soluble cyclodextrin derivs. could be obtained of 
which the secondary faces were flexibly capped with a calix [4] arene 
moiety. 
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AB A novel approach to the synthesis of some chemical-modified a-, 
p-, and y- cyclodextrins (CDs) is described. The 
syntheses of per- ( 3 , 6-di-O-methy 1 ) -CDs and per- ( 2-0-methyl=3 , 6- 
anhydro ) -p-CD are reported. These compds . , along with a number 
of other chemical-modified CD derivs . , have been prepared by following a ne 
synthetic strategy which involves the use of per- ( 2 , 6-di-O-t- 
butyldimethylsilyl) -CDs (I) as key intermediates. Under strong basic 
conditions, alkylation-namely , benzylation and methylation-of I was found 
to occur with the migration of the t-butyldimethylsilyl groups from the 
0-2 to the 0-3 positions on all the D-glucopyranose residues, affording 
per- (2-0-benzyl-3, 6-di-O-t-butyldimethylsilyl) -CDs and 
heptakis ( 2-0-methyl-3 , 6-di-O-t-butyldimethylsilyl ) -p-CD in high 
yields and with high selectivities . 
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PATENT INFORMATION: 

PATENT NO. 

WO 9323570 



1254: 



i85 CAPLUS «LOGINID: :20080331>: 



Oligonucleotides having conjugates attached 

2 '-position of the sugar moiety 

Cook, Alan Frederick; Rao, Kambhampati Venk; 

Pharmagenics, Inc., USA 

PCT Int . Appl . , 39 pp. 

CODEN: PIXXD2 

Patent 

English 



Al 



DATE 

19931125 



WO 1993-US4144 



DATE 

19930428 



W: CA, JP 

RW: AT, BE, CH, DE , DK, ES, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE 
PRIORITY APPLN. INFO.: US 1992-S3125E A 19920511 

AB An oligonucleotide wherein at least one nucleotide unit thereof is 

substituted at the 2' position with a moiety -(L)n-Rl, wherein Lisa 
linker group, and n is 0 or 1 ; Rl is a moiety which improves uptake of the 
oligonucleotide into the cell and/or increases the stability of the 
oligonucleotide. The oligonucleotides may be employed for binding to an 
RNA, a DNA, a protein, or a peptide to inhibit or prevent gene 
transcription or gene expression, to inhibit or stimulate the activities 
of target mols., or the oligonucleotides may be employed as diagnostic 
probes for determining the presence of specific DNA or RNA sequences or 
proteins. Thus, glucose-attached modified oligonucleotide AGTGTTCAGTTCCGU 
was prej ired through mult Lple steps by isir.i S-Et tr if luorothioacetate and 
2,2' - anhydro -1- (p-D-arabinofuranosyl ) uracilas starting 
material. 
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SOURCE : 



i binding ability 
;a; Kawai, Masao; 



Appl. Chem., Nagoya Inst. Technol., Nagoya, 

lal of the Chemical Society, Chemical 
Lons (1993), (7), 636-7 
CODEN: . ; : " " // 



DOCUMENT TYPE: Joi 
LANGUAGE : Enc 
AB Octakis ( 3 , 6- anhydr o ) -y- 
prepared by tin t > icti< 
with KOH. Compound I s 
with larger ionic diams 
to the layered crown et 



s (6-O-tosyl) -y- cyclodextrin 
if ic binding- ability to alkali 
its hydrocnili; cavity which : 
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Determination of the structures of 
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Hatsuo; Na 
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DOCUMENT TYPE: 
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iol., Nagoya, 4( 
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AB Iris (6-O-mesitylenesulfonyl! -a- cyclodextrlns were 
converted to trls ( 3 , 6- anhydro ) -a- cyclodextrlns , 

the regioisomeric structures of which were determined by two-dimensional 1H NMR 
analyses (DQF-COSY and HOHAHA for the assignment of proton signals, ROESY 
for the determination of interunit relationships). This method is widely 
applicable to the structure determination of other cyclodextrin derivs . 
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DOCUMENT NUMBER : 119:9056 

TITLE: Syntheses of subtractively modified 

2-chloro-4-nitrophenyl p-maltopentaosides and 

their application to the differential assay of human 

alpha-amylases 

AUTHOR(S) : Tokutake, Shoichi; Oguma, Tetsuya; Tobe, Kouichirou; 

Kotani, Kazuo; Saito, Kazunori; Yamaji, Nobuyuki 
Res. Dev. Div . , Kikkoman Corp., Noda, 278, Japan 
Carbohydrate Research (1993), 238, 193-213 
CODEN: CRBRAT; ISSN: 0008-6215 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Three novel maltopentaosides , 2-chloro-4-nitrophenyl 0- ( 6-deoxy-a-D- 
xylo-hex-5-enopyranosyl ) - ( l->4 ) -tris [O-a-D-glucopyranosyl- 

(l->4) ] -p-D-glucopyranoside (I), 2-chloro-4-nitrophenyl 
0- (6-deoxy-a-D-glucopyranosyl) - (l->4) -tris [O-a-D- 
glucopyranosyl )-( l->4 )] -p-D-glucopyranoside (II), and 
2-chloro-4-nitrophenyl 0- (3, 6- anhy d ro -a-D-glucopyranosyl ) - 

( l->4) -tris [O-ct-D-glucopyranosyl- (l-»4) ] -p-D- 
glucopyranoside (III) were synthesized by chemical and enzymic reactions. 
Two human alpha-amylases, salivary alpha-amylase (HSA) and pancreatic 
alpha-amylase (HPA) , hydrolyzed I and II with the same specificity, almost 
entirely at a single D-glucosidic linkage, but had no hydrolytic activity 
for III. Compound I was hydrolyzed by each of these amylases at an approx. 
egual rate, while II was hydrlyzed by HSA 4-fold faster than by HPA . 
Taking advantage of the difference in the hydrolytic rate of II, were 
developed a new method for the differential assay of these two human 
alpha-amylases . 
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TITLE: Geometry of carbon-hydrogen ••• oxy 

gen hydrogen bonds in carbohydrate cryst 
Analysis of neutron diffraction data 
Steiner, Thomas; Saenger, Wolfram 

Inst. Kristallogr . , Freie Univ., Berlin, W-1000/33, 
Germany 

SOURCE: Journal of the American Chemical Society (1992), 

114(26), 10146-54 

CODEN: JACSAT; ISSN: 0002-7863 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Geometrical properties of C-H • • • 0 hydrogen bonds in 

carbohydrate crystal structures are analyzed on the basis of 30 
diffraction studies (395 H atoms bonded to C as potential donor; 
0 atoms at potential acceptors) . Only 7% of the H atoms have nc 
to 0 shorter than 3.0 A. Correlations between hydrogen-bond distances 
and angles are studied in scatterplots . The shortest interactions tend t 
be close to linear, but the correlation between distances and angles is 
much less pronounced than in C-H • • • O hydrogen bonds. 

There is a continuous transition from stronger to weaker hydrogen bonds 
and to nonbc ; conseguently , cutoffs based on van der 

Waals contact should be discouraged. Intermol . and intramol . interactior 
are treated sep. Short intramol. contacts, where H and O are separated 1 
only four covalent bonds, occur freguently due to steric restrictions. I 
p- zy :lodextrin inclusion complexes, host/guest 
C-H---0 hydrogen bonds with 

H---0 sepns. as short as 2.39 A are observed; in 
water mols . that cannot arrange in the preferred tetrahedral 
1 coordination, the resulting 
itial is freguently satisfied by C- 
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ltly reduce the thermal 
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Fujita, Kahee; Kubo, Takayuki; Ishizu, Takash] 
Fac. Pharm. Sci . , Nagasaki Univ., Nagasaki, 8? 
Tetrahedron Letters (1992), 33(29), 4199-200 
CODEN: TELEAY; ISSN: 0040-4039 

Journal 

;o-6X-0- ( 2-naphthalenesulf onyl ) -p- 

_s I (X = B-G) were prepared by the reaction of 3,6- 

•1 P "y 1 ' I odexl rin with 2-naphthalenesulf onyl 
l- i de in pyr i.di ne : ■ . ; ^ i • ■ • , : ? de-err: r:ed 
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AUTHOR(S) : 
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Simiand, C; Cottaz, S.; Bosso, ( 
Cent. Rech. Macrornol . Veg., CNRS, 
Biochimie (1992), 74(1), 75-9 
CODEN: BICMBE; ISSN: 0300-9084 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Me and p-nitr ophenyl a-maltooligosaccharides with a 3,6- 

anhydro ring on the fourth glucosyl residue, starting from the 
reducing end, were prepared Enzymic coupling catalyzed by CGTase, be1 
3A, 6A-anhydrocyclomaltohexose and Me or p-nitropheny 1 a-D-glucosides 
led to maltohepatosides . When miglitol, a nojirimycin analog was use: 
maltooligosaccharides with miglitol at the reducing end were also 
obtained. After glucoamylase digestion, maltopentaosides with a 3,6- 
anhydro glucose as antepenultimate unit were produced in good 
yield. The same Me maltopentaoside was also obtained when 
3A, 6A-anhydrocyclomaltoheptaose was incubated with Me a-D-glucoside 
and CGTase, glucoamylase, glucose oxidase and catalase. These result; 
provided new information about the specificity of the subsites of CGT; 
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Preparation of heptakif 
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6-0-(p-tosyl) ]-p- 
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n and their 
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ima Univ., Fukuyar 
:utical Bulletin (1991) 
CPBTAL ; ISSN: 0009-2363 



, 729-02, 
39 (10) , 



DOCUMENT TYPE: 
LANGUAGE : 
AB Hept 



English 

:osyl)]-p- cyclodextri n (I) and 
heptakis [6-0- (p-tosyl) ] -2-0- (p-tosyl) -p- cyclodextrin (II) 
were prepared by the reaction of p- cy rlr rexrrin with p-tosyl 
chloride in pyridine. I and II were converted to heptakis (3, 6- 
. ; p - ■ v ■ 



xLOGINID: : 201 
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116:59812 

Mechanisms in pyrolysi 
Cyoloheptaamylose as j 
pyrolysis of polysaccharides 
Lowary, Todd L.; Richards, Gi 
Wood Chem. Lab., Univ. Montai 
USA 



Miss 



SOURCE: Carbohydrate Research (1991), 218, 157-66 

CODEN: CRBRAT; ISSN: 0008-6215 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB The pyrolysis of cycloheptaamylose was studied as a model for starch. 

1 , 6 _j |-i , -_ - s 

furanose isomer are the major products from vacuum pyrolysis at 280, 3 
and 320°, with combined yiel 'ate 
dependent on temperature Pyrolysis in Me2SO at 150° produced LG and 
glucose as well as gluoooligosaccharides of d.p. up to 7, with both 
n 1 1 1 i n i i ; , ■ ■ ■ ■"■ ■ i •': i 

in win I, II,. lit I '. n- , nssion of a glucosidic 

linkage to form a linear, 7-rnembered oligosaccharide having a glucosyl 
cation in place of the reducing end-group. The cation is stabilized 
either by intrarnol. attack of 0-6 on the C-l cation or by intermol. 
transglycosylation . The former product subsequently yields LG upon 
scission of a terminal glycosidic linkage. 
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AUTHOR(S) : Ashton, Peter R.; Ellwood, Paul; Staton, Ian; 

Stoddart, J. Fraser 

Dep. Chem., Univ. Sheffield, Sheffield, S3 7HF, UK 
Journal of Organic Chemistry (1991), 56(26), 7274-80 
CODEN: JOCEAH; ISSN: 0022-3263 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB The synthesis of the per-3 , 6- anhydro derivs., e.g. I (n = 6, 7) 
of a- and p- cyclodextrins (CDs) is described starting 

from the corresponding per-6-O-tosylates . These could only be obtained as 
pure compds . following repeated HPLC under reversed phase conditions of 
the crude products isolated after tosylation of a-CD and p-CD 
in pyridine with p-toluenesulf onyl chloride. Treatment of the 
per-6-O-tosyl-a- and p-CDs with warm aqueous NaOH solns. (50-60 
°C) afforded the per-3 , 6- anhydro -ct- and p-CDs 

in good yields. The development of an alternative and successful strategy 

for the synthesis of per-3, 6-a nhydro -a-CD from the known 

per-2, 3-di-0-benzoyl-6-tosyl-a-CD relies upon the use of Et3N as 

base in refluxmg aqueous Me OH . The per-3 , 6- ar.r.ydr o -CDs nave been 

fully characterized, by FABMS and NMR spectros copy . Their specific optical 

relations, which are solvent dependent, confirm the chiral nature of these 

mols. The anhydrides are soluble in such widely different solvents as CH2C12 

and H20. There is evidence from FABMS that per-3 , 6- anhydro 

-a-CD forms a complex with the triethylammonium cation while 

per-3, 6-anhydro -p-CD solubilizes PhN02 in D20 solns. 
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Photolabile, spacer-modified oligosaccharides 
probing malto-oligosaccharide binding sites ir 



Inst. Org. Chem. Biochem. , Univ. Freiburg, 
Freiburg/Br . , D-7800, Germany 
Carbohydrate Research (1990), 205, 93-103 
CODEN: CRBRAT; ISSN: 0008-6215 
Journal 

CASREACT 115:232652 
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2-azido-4-S-benzoyl-4-mer raprobutyl 2,3,4, 6-tetra-O-acetyl-o-D- 
glucopyranoside with NaOMe-MeOH and coupling of the resulting tl 

3,4- - - - -p-_- r i -hex-5-enopyranoside gave 

the diastereomers of the sparer-modified disaccharide Me 
4-S- (3-azido-4-a-D-glucopyranosyloxybutyl) -6-deoxy-4-thio-a-D- 
xyl -hex-5-e 3yra side (I) . Glucosylation of the diastereomei 
with a- cyclodextrin -CGTase and treatment of the products 
with p-amylase jave the arasaereomers of the spacer-modified 
oligosaccharides Me 4-S- ( 3-azido-4-a-maltosyloxybutyl) -6-deoxy-' 
thio-a-D-xylo-hex-5-enopyrariosides (II) and 4-S- (3-azido-4-a- 
maltotr iosyloxyhutyl ! -6-deoxy-4-thio-a-D-xylo-hex-5-enopyranosic 
(III) . The diastereomers of I each had a good affinity for pane 
amylase and the maltose-binding protean frerr. Zsrherrohia coli. 
affinities of the diastereomers of II and III were higher by at 
order of magnitude. 
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Synthesis of 1, 4- anhydro -2 , 3 , 6-tr i-O-benzyl- 
a-D-glucopyranose by cis ring closure of a 
glycosyl chloride 

Sato, Toshihiko; Nakamura, Hiroyuki; Ohno, Yasuo; 
Endo, Takeshi 

Fac. Technol., Tokyo Univ. Agric. Technol., Tokyo, 



184, Japai 



199 (1 



CASREACT 113:132599 
was benzylated and the product hydrolyzed and converted 
le corresponding glycosyl chloride I. Treatment of I 



fith NaH in Me2S0 gave r 
byproduct. However, II] 
and NaH in good yield. 
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.fic preparation and structure determinat: 
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Fac. Pharm. Sci . , Fukuyama Univ . , Fukuyama, 729-02. 
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English 
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877-80 
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ure of which was assigned by comparing i 
if the trianhydro-p- cyclode x trin 



spectral and HPLC dat 

with those of all authentic 3 , 6 : 3 , 6 : 3 , 6-trianhyd] 
■■ -- • i : , ' < • < ■ ,</ 

|i - I - - I ■ I I I Willi i 1 i J - ■ i 
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3. ( : ve and interglucosyl attack of 3F-OH on the epoxide 
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of 121 mg 2-chloi 



;termining a-amyla; 
10I and 500 mg 1,2- 
refluxed 16 h to c 



mg of the desired 2-ohloro-4-nitrophenyl a-D-matotr: 
nonaacetate, which (352 mg) was treated with CHC13 S 
HC1 2 mL to give 33 mg 2-chloro-4-nitrophenyl-a-D-m; 
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Eng I : sh 

CASREAC [ 110:3 )3236 

-1, 2-dideoxy-D-glycerol-D-gulo-octitol (I) was 

synthesized as a p-D-glucopyranosyl analog, which could be converted 
into a series of maltooligosaccharide derivs . II (n = 1-5) by 
cyclodextrinase-catalyzed glucosyl transfer from <x- 
cy c lodextrin , The pure analogs II (n = 1-5) containing 
( l->4 ) -linked a-D-glucose residues inhibited the uptake of 

ltose-binding protein-dependent transport £ 



:oli. The 
60nM decreases l 
n. at 0.02mM (o 
was prepared by 



imal inhibition of m; 
ing chain-length of the analc 
II (n = 4) . 3H-labeled a- 
partial oxidation and reduction of the 

Radiolabeled II (n = 3) was used to 
if the maltose-binding protein. 
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Synthesis, NMR, and preliminary binding studies of a 
new chiral macrocycle from p- cyclodextrin 
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Inst. Quim. Org., CSIC, Madrid, 28006, Spain 
Tetrahedron (1987), 43(22), 5457-60 
CODEN: TETRAB; ISSN: 0040-4020 



CASREACT 110:154723 
of per-O-diethylboryl-p- :rr - - with 

in the presence of 9-borabi zy clo ; 3 . 3 . 1 j non-9-y 1 mesylate 
=r deboronation and acetylation, the 1, 5- anhydro 
;riv I (60%) and a new macro cyclic colyhydroxy ether II (R 
le 1H- and 13C-NMR of II (R = Ac, H) were studied. Tl 
II (R = H, Ac) indicated a higher degree of internal 
to p- cyclodextrin . The binding ability of II 
e method. 
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spectra of 4-O-acetyl-l , 5- 
)-ethyl-D-glucitol and the 
of 4-O-acetyl-l, 5- anhydro 
-ethyl-O-methyl-D-glucitol and 4-O-acetyl-l , 5- 
tro-O-ethyl-di-O-methyl-D-glucitol 
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Carbohydrate Research (1988), 182(1), 53-62 
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Journal 
English 

CASREACT 110:135612 
of fully methylated, partially O-ethylated cellulose 
ally O-methylated cellulose and subsequent 



1 previously been shown to produce ' 
_____£-2 , 3 , 6-tr i-O-methyl-, -6-0-ethyl-2 , 3-di-O-methyl-, 
-3-0-ethyl-2, 6-di-O-methyl-, -2-0-ethyl-3 , 6-di-O-methyl-, 
-2, 3-di-0-ethyl-6-0-methyl-, -2, 6-di-0-ethyl-3-0-ethyl-3-0-methyl-, 
-3, 6-di-0-ethyl-2-0-methyl-, and -2 , 3 , 6-tri-O-ethyl-D-glucitol . Described 
herein is the independent syr.i'-esis :f these ierivs. , exsept for the first 
(which had been reported} ; and their 1H-NMR spectra, chemical-ionization 
:a, and electron-impart -=S3 spectra are tabulated. 
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were prepared and examined as mimics of enzymes and (or) receptors by studying 
their guest-binding behaviors. I (the 6A6B-disulf onate of a- 
oyclodexcrin ) , as well as the 6A6C and 6A6D isomers, were prepared 
h.. . :tion of a- rlodextrin (3.1 mM) with 

mesitylenesulfonyl dnloride (27 mM) in pyridine (230 mL) with stirring for 

2 h at room temperature The regiochem. of the product isomers was determined by 

addnl . sulfonation, chemical derivation, and degradation by Taka amylase. II (a 

L ppe I ■ extiin derivative) and its 6A6D isomer bound 

p-nitrophenyl acetace more strongly than did p- cyclodextrin 
or any of the 6A6X-disulf onated derivs . The flexibility of the 6A6X 
substituents was thus not favorable for strong guest binding. Progressive 
substitution of glucose units in p- cyclodextrin with 3,6- 
i nlryd ro glucose led to a decrease in the guest-binding ability of 

In- . • y . • I ■ : : ■ ■ X ■ ; ; . ;• ■ . Vi 



